Using surface plasmon resonance to directly determine binding affinities of combinatorially selected cyclopeptides and their linear analogs to a streptavidin chip.
In our recent report, several HPQ-containing streptavidin ligands were identified from a structurally constrained combinatorial library, and the relative affinities in IC(50) of these tight-binding ligands were revealed by a captured enzyme-linked immunosorbent assay. In the present work, surface plasmon resonance was employed to directly evaluate the binding affinities between immobilized streptavidin and combinatorially selected ligands. The equilibrium dissociation constants and kinetic on/off rates of a previously identified N-to-side chain and newly synthesized N-to-C cyclopeptides were readily deduced using Scatchard analysis and computational simulation. It was found that both cyclopeptides bound streptavidin far more tightly than its linear counterpart ( approximately 1000-fold), while the reversed (QPH) linear and cyclic peptidyl ligands were hardly recognized by streptavidin. Consequently, not only was the binding specificity of synthetic ligands distinguished qualitatively but also the entropic advantage of conformationally constrained cyclopeptides over their linear forms was demonstrated quantitatively by surface plasmon resonance.